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Executive Summary 

 
This report was created in order to update the Griffy Lake Aquatic Vegetation 
Management Plan (AVMP).  The update serves as a tool to track changes in the 
vegetation community and make the necessary adjustments to the vegetation management 
action plan.  Items covered include the 2007 sampling results, a review of the 2007 
vegetation controls, and updates to the budget and action plans.  The original Griffy Lake 
AVMP was completed in 2004 in response to the discovery of Brazilian elodea (Egeria 
densa).  The goal of the original plan was the elimination of Brazilian elodea. This was 
the first public access lake in Indiana to contain this invasive species, so eradication of 
this species was a priority.  Aquatic Control completed a survey in 2004 and found 
Brazilian elodea at 32.3% of sample sites.  The nuisance exotic species Eurasian 
watermilfoil (Myriophyllum spicatum) and curlyleaf pondweed (Potamogeton crispus) 
were also found to be abundant in Griffy Lake.  The Indiana Department of Natural 
Resources (IDNR) conducted a survey in 2005 that indicated that Brazilian elodea was 
continuing to spread throughout the lake.  IDNR funded a whole lake fluridone treatment 
in 2006 as part of the original plan’s recommendations.  The 2006 treatments 
significantly reduced Brazilian elodea abundance to the point that no rooted Brazilian 
elodea was observed at any point in the 2006 season.  However, Brazilian elodea stems 
were collected during late summer rake sampling.  Due to the presence of these stems, 
and the importance of eradicating this species, an additional whole lake treatment was 
completed in 2007.    
 
On April 10, 2007, IDNR conducted a Tier II survey that included 85 sampling points.  
Brazilian elodea was present at 2.4% of the sites.  Curlyleaf pondweed was the only other 
exotic species collected and it was discovered at 23.5% of sites.  A whole lake fluridone 
treatment, with a goal of maintaining a concentration above 5 ppb for 120 days, was 
initiated on May 1.  Sonar formulations were adjusted in an attempt to overcome the 
dilution caused by potentially heavy spring rains.  Granular Sonar PR (precision release) 
was applied at a rate of 18 ppb while 6 ppb of Sonar AS was also applied.  Regular tests 
were completed to monitor the fluridone concentration.  The heavy spring rains never 
occurred, so fluridone levels remained well above the 5.0 ppb target until July 27.  A 
bump treatment was completed on August 3 in order to maintain the concentration.  The 
final test indicated that 5.3 ppb was present in Griffy Lake 120 days after treatment.  A 
Tier II survey consisting of 100 points was completed on August 21 and no Brazilian 
elodea was detected. 
 
Even though Brazilian elodea was not detected during the summer that does not imply 
that it is officially eradicated.  Future plant management should focus on detection of any 
remaining Brazilian elodea.  This should include Tier II surveys in early May, early July, 
and early September.  Each survey should include a minimum of 100 rake tosses.  The 
estimated cost of completing three surveys with 100 points along with plan update is 
$8,700.  If any Brazilian elodea is detected it should be immediately dealt with in order to 
prevent spread.  If detected in rake sampling, a 5-acre area surrounding the detection site 
should be treated with 150 ppb of Sonar PR.  This area should be sampled again 12 
weeks after treatment with a minimum of 20 rake tosses along with a visual inspection.  
If needed, the estimated cost of this type of treatment is $30,000.  Due to the importance 



Griffy Lake AVMP Update  
December, 2007  - ii - 

 

placed on the eradication of Brazilian elodea, it is recommended that IDNR budget for 
these actions.      
 
Eurasian watermilfoil and curlyleaf pondweed are two other invasive species that have 
reached nuisance levels in Griffy Lake.  Due to their differences in reproduction it is 
unlikely that Eurasian watermilfoil will be abundant in 2008, but curlyleaf pondweed 
could potentially reach nuisance levels.  Tier II sampling should be adequate to detect 
any areas of Eurasian watermilfoil.  If Eurasian watermilfoil is detected it will likely be 
present at very low levels.  The areas should be quickly treated with granular Renovate 
OTF herbicide (active ingredient: triclopyr).  The estimated cost of this type of treatment 
is difficult to figure due to the likelihood that a reifestation of milfoil would be at a very 
low level.  However, the typical cost treating milfoil with Renovate OTF is roughly 
$500/acre.   
 
Early season treatment of curlyleaf pondweed should be initiated this season with low 
doses of Aquathol K herbicide (active ingredient: endothal).  If initiated, a map detailing 
curlyleaf areas should be completed in early April.  Treatment may be needed for up to 
three consecutive seasons in order to exhaust turion supplies.  Up to 20 acres of curlyleaf 
may require treatment.  The estimated cost of this treatment would be $5,000.  The 
curlyleaf pondweed and potential Eurasian watermilfoil treatments would require funding 
from LARE and/or the City of Bloomington Parks Department.        
 
The past two seasons of treatment have reduced the abundance of native vegetation.  
Chara (Chara spp.) was the only submersed species detected during the summer Tier II 
survey.  Several species of pondweed will likely return next season.  The presence of 
these species should be well documented with the intensive sampling.  If diversity has not 
significantly improved by 2009 steps may be needed in order to re-introduce native 
vegetation.   
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1.0 INTRODUCTION 

This report was created in order to update the Griffy Lake Aquatic Vegetation 
Management Plan.  The plan update was funded by the Indiana Department of Natural 
Resources.  The update serves as a tool to track changes in the vegetation community and 
make the necessary adjustments to the vegetation management action plan.  Items 
covered include the 2007 sampling results, plant sampling discussion, a review of the 
2007 vegetation controls, and updates to the budget and action plans.  Once reviewed and 
approved, the update should be included in the original vegetation management plan, 
following the 2006 update and prior to the appendix. 
 
 

2.0 SAMPLING RESULTS 

Griffy Lake was officially sampled twice during the 2007 survey.  IDNR surveyed the 
lake on April 10 and Aquatic Control on August 21.  The Tier II survey method was used 
on both occasions.  In addition to the Tier II surveys, visual observations were made 
during application and fluridone residue monitoring.   
 

2.1 Spring Survey 

IDNR completed a Tier II survey on April 10, 2007 (Table 1).  Plants were found 
growing to a maximum depth of 9.5 feet.  Eighty-five sites were sampled and plants were 
collected at 34 of those locations.  Eight species were collected during the survey of 
which 6 were natives.  Curlyleaf pondweed was the most abundant species occurring at 
23.5% of sample sites (Figure 1).  Chara was collected at 14.1% of sample sites ranking it 
second in abundance.  Sago pondweed, common coontail, creeping water primrose, and 
water stargrass were the only other native species collected and were all found at 
relatively low levels.  Brazilian elodea was collected at two sites and had a rake score of 
1 at both locations.  These sites are illustrated as red dots in Figure 2.  According to 
IDNR, the fragment collected closest to the boat ramp was nearly leafless with a brittle 
stem.  The fragment collected west of the causeway was approximately 4.0 inches in 
length, brown, and brittle with most of its leaves in tact.   
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Table 1.  Griffy Lake, Occurrence and Abundance of Submersed Aquatic Plants, 

April 10, 2007 (Data collected by IDNR). 

 
 

 
Figure 1.  Griffy Lake, location of curlyleaf pondweed, April 10, 2007. 
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Figure 2.  Griffy Lake, location of Brazilian elodea, April 10, 2007 (Brazilian elodea in red). 

 

2.2 Reconnaissance Surveys 

A whole lake fluridone treatment was initiated on May 1, 2007.  Informal reconnaissance 
surveys were completed throughout the season in order to monitor the effects of the 
treatment and document any presence of Brazilian elodea.  These surveys were 
completed on seven different occasions during fluridone residue monitoring.  Much like 
2006, Brazilian elodea was never observed rooted or actively growing during the 2007 
season.  In addition, no Brazilian elodea stems or fragments were observed. 
 

2.3 Summer Survey 

Aquatic Control completed a Tier II survey on August 8, 2007.  This survey was 
completed in order to document changes in the plant community caused by the on-going 
whole lake fluridone treatment, locate any remaining Brazilian elodea plants, and to assist 
in planning for the 2008 season.  The number of sample points was increased to 100 in 
order to increase the chances of finding any remaining Brazilian elodea.   
 
A Secchi measurement was taken prior to the survey and found to be 10.0 feet.  A 
dissolved oxygen and temperature profile was also completed.   The profile found oxygen 
levels above 5.0 mg/l to a depth of 16.0 feet.  Temperatures ranged from 81.5 degree 
Fahrenheit on the surface to 59.3 degrees on the bottom (Figure 3).  It appeared that 
Griffy Lake was stratified at the time of the survey.   
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Figure 3.  Dissolved oxygen and temperature profiles from Griffy Lake, August 8, 2007. 

 

A total of 100 sites were sampled.  Plants were growing to a maximum depth of 13.0 feet.  
Chara was the only species collected and it was found at 28% of the survey sites, 
predominantly in the upper end of the lake.  Chara was most abundant in the upper 5.0 
feet of the water column.  Location and density of Chara is illustrated in Figure 4.  
Creeping water primrose, common cattail, swamp rose mallow, and water willow were 
observed during sampling (Table 2).   
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Table 2.  Griffy Lake, Occurrence and Abundance of Aquatic Plants August 8, 2007. 
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Figure 4.  Griffy Lake, Chara distribution and abundance, August 8, 2007. 

 

2.4 Aquatic Vegetation Sampling Discussion 

The primary goal of the vegetation management plan is the eradication of Brazilian 
elodea.  In order to meet this goal, whole lake fluridone treatments were completed in 
2006 and 2007.  Two fragments of Brazilian elodea were detected by IDNR in the spring 
survey, but none was observed or collected during the summer survey.  The reduction in 
Brazilian elodea abundance is illustrated in Figure 5.    
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Figure 5.  Griffy Lake, Brazilian elodea percent occurrence in the last six surveys (July 2004, July 2005, 

and April 2007 data collected by IDNR). 
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Brazilian elodea was not the only invasive exotic species found during previous 
sampling.  Eurasian watermilfoil was also abundant prior to the fluridone applications.  
This species is very susceptible to fluridone at low rates and was not discovered during 
the August 2006 or 2007 sampling (Figure 6).  However, a small patch of milfoil was 
reported upstream of Griffy Lake in Griffy Creek.  This patch was likely the source of 
fragments that were observed following a heavy storm in 2006.  This patch was treated in 
the summer of 2007. 
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Figure 6.  Griffy Lake, Eurasian watermilfoil percent occurrence in the last six surveys (July 2004, July 

2005, and April 2007 data collected by IDNR). 
 

Curlyleaf pondweed is another invasive exotic species in Griffy Lake.  This plant was 
damaged by the treatment but will likely return next season due to the presence of 
reproductive structures called turions (curlyleaf pondweed turions are not affected by 
herbicide and can remain viable in the bottom sediments for several years).  Curlyleaf 
pondweed was abundant in the spring of 2007 following the 2006 Sonar application 
(Figure 7). 
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Figure 7.  Griffy Lake, curlyleaf pondweed percent occurrence in last six surveys (July 2004, July 2005, 

and April 2007 data collected by IDNR). 
 

From the outset of this treatment it was clear that there would be damage to the native 
plant population due to the need to use high rates of fluridone over extended periods of 
time.  This reduction is illustrated in Figure 8 which compares the average number of 
species collected per site and Table 3 which compares the percent occurrence of species 
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collected in the last six surveys.  There was an increase in Chara percent occurrence 
which may be due to this species colonizing areas that were once occupied by other 
submersed vascular plants.   
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Figure 8.  Griffy Lake, average number of species collected per site in the last four surveys (July 2004 and 

July 2005 data collected by IDNR). 
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Table 3.  Griffy Lake, percent occurrence of submersed macrophytes in the last six 

surveys.  

 
 

 
One of the main concerns prior to the fluridone treatment was that once the plants were 
removed, Griffy Lake would become turbid due to an increase in nutrient levels.  This did 
not occur.  Secchi measurements taken over the last four years are graphically illustrated 
in Figure 9.  Secchi measurements can be highly variable due to many environmental 
factors, but it appears that there was not a negative trend in water clarity following the 
treatments.   
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Figure 9.  Griffy Lake, Secchi measurements from the last four seasons (July 2004 and July 2005 data 

collected by IDNR, 2006 average calculated from five measurements taken by Aquatic Control on May 1, 
May 11, June 15, July 7, and August 8). 

 

3.0 2007 VEGETATION CONTROL 

In late 2005, IDNR made the decision to complete a whole lake fluridone treatment on 
Griffy Lake.  Aquatic Control Inc. won the bid to complete the treatment.  The goal of the 
treatment was to eradicate Brazilian elodea with the use of fluridone.  In 2006, at least a 6 
ppb concentration was present in Griffy Lake for 180 consecutive days. A few fragments 
of Brazilian elodea were still present at the end of 2006 and beginning of 2007.  It was 
decided that one more season of fluridone treatments would be needed in order to meet 
the eradication goal.  The prescription for the 2007 fluridone treatment was to maintain 
fluridone levels above 5 ppb for 120 days.   
 
The initial application was completed on May 1.  Sonar formulations were adjusted in an 
attempt to overcome the potentially heavy spring rain dilution that occurred in the 2006 
treatment.  The Bloomington Parks Department removed several boards from the 
overflow several weeks in advance in order to lower the lake prior to treatment.  The 
boards were replaced immediately following application.  Granular Sonar PR (precision 
release) was applied at a rate of 18 ppb while 6 ppb of Sonar AS was also applied.  
Product was applied to strategic locations with a gas powered spreader and dropper 
hoses.  An airboat was used in the application in order to access shallow water areas.   
 
Regular testing of fluridone levels (FasTEST) was completed at 10, 20, 30, 45, 60, 90, 
and 120 days.  Samples were collected from three locations within the lake.  Site 1 was 
near the boat ramp, site 2 was towards the middle of the lake, and site 3 was near the 
overflow (Figure 10).   
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Figure 10.  Griffy Lake FasTEST collection sites. 

 
Compared to 2006, there was very little rain in the spring and summer of 2007, so 
fluridone levels remained higher than expected.  The 10 day tests indicated an average 
concentration of 7.7 ppb of fluridone was present in Griffy Lake.  This was likely 
reflecting the 6 ppb Sonar AS application along with some release from Sonar PR.  The 
May 21 sample indicated a concentration of 19.2 ppb.  Test results were higher than 
expected.  This was likely due to the lack of rainfall since the time of application which 
allowed the fluridone from Sonar AS to remain in the lake along with an increased 
amount of fluridone from Sonar PR.  The June 4, June 20, and July 5 tests indicated a 
slight drop in levels.  By July 27, tests indicated that fluridone levels had reached the 5.0 
ppb minimum.  At this time a bump application was scheduled in order to maintain 
concentrations above 5.0 ppb until September 4.  The bump application was completed 
on August 3 with a 4.0 ppb combination of Sonar AS, PR, and Q.  In addition, a 
treatment was completed to Griffy Creek on August 21.  This treatment was completed 
due to the discovery of Eurasian watermilfoil within the stream feeding Griffy Lake 
(Figure 11).  The creek treatment was completed with Sonar Q at a rate of 70 ppb for the 
creek or a 0.2 ppb concentration for the whole lake (creek rate figured by calculating the 
area furthest upstream of the treatment to the mouth of Griffy Lake).  The final FasTEST 
samples were collected on September 4 and levels were found to be at 5.1 ppb thus 
achieving the goal of maintaining fluridone above a level of 5.0 ppb for 120 days.   Table 
4 and Figure 12 help to illustrate the FasTEST results.   
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Figure 11.  Griffy Lake, Griffy Creek treatment, August 21, 2007. 

 
 
 

Table 4.  Griffy Lake, 2007 fluridone levels (levels expressed in ppb).   
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Figure 12.  Griffy Lake, 2007 fluridone levels and treatment rates over time. 

 

 

4.0 ACTION PLAN AND BUDGET UPDATE  

The primary goal of the vegetation management plan is the eradication of Brazilian 
elodea.  The last two seasons of treatment appear to have successfully controlled this 
plant to the point that it was not detectable for much of the 2007 season.  Even though 
Brazilian elodea was not detected during the summer that does not imply that it is 
officially eradicated.  Future plant management should focus on detection of any 
remaining Brazilian elodea.  This should include Tier II surveys in early May, early July, 
and early September.  Each survey should include a minimum of 100 rake tosses.  The 
estimated cost of completing three surveys with 100 points along with plan update is 
$8,700.  If any Brazilian elodea is detected it should be immediately dealt with in order to 
prevent spread.  If detected in rake sampling, a 5-acre area surrounding the detection site 
should be treated with 150 ppb of Sonar PR.  This area should be sampled again 12 
weeks after treatment with a minimum of 20 rake tosses along with a visual inspection.  
If needed, the estimated cost of this type of treatment is $30,000.  It is highly unlikely, 
but if Brazilian elodea is detected during the spring sampling in multiple areas or in 
locations greater than 1-acre, then another whole lake treatment should be initiated 
immediately.  Due to the importance placed on the eradication of Brazilian elodea, it is 
recommended that IDNR budget for these actions.   
 
Eurasian watermilfoil and curlyleaf pondweed are two other invasive species that have 
reached nuisance levels in Griffy Lake.  Due to their differences in reproduction it is 
unlikely that Eurasian watermilfoil will be abundant in 2008, but curlyleaf pondweed 
could potentially reach nuisance levels.  Tier II sampling should be adequate to detect 
any areas of Eurasian watermilfoil.  If Eurasian watermilfoil is detected it will likely be 
present at very low levels.  The areas should be quickly treated with granular Renovate 
OTF herbicide (active ingredient: triclopyr).  The estimated cost of this type of treatment 
is difficult to figure due to the likelihood that a reifestation of milfoil would be at a very 
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low level.  However, the typical cost treating milfoil with Renovate OTF is roughly 
$500/acre.   
 
Early season treatment of curlyleaf pondweed should be initiated this season with low 
doses of Aquathol K herbicide (active ingredient: endothal).  If initiated, a map detailing 
curlyleaf areas should be completed in early April.  Treatment may be needed for up to 
three consecutive seasons in order to exhaust turion supplies.  Up to 20 acres of curlyleaf 
may require treatment.  The estimated cost of this treatment would be $5,000.  The cost 
of mapping curlyleaf beds would be $500.  The curlyleaf pondweed and potential 
Eurasian watermilfoil treatments would require funding from LARE and/or the City of 
Bloomington Parks Department.        
 
The past two seasons of treatment have reduced the abundance of native vegetation.  
Chara (Chara spp.) was the only submersed species detected during the summer Tier II 
survey.  Several species of pondweed will likely return next season.  The presence of 
these species should be well documented with the intensive sampling.  If diversity has not 
significantly improved by 2009 steps may be needed in order to re-introduce native 
vegetation.   
 
Table 5 illustrates a predicted budget for plant management action on Griffy Lake for the 
next 5 years.   
 

Table 5.  Predicted budget for Griffy Lake plant management action plan. 
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5.0 APPENDIX UPDATE 

5.1 2007 Sampling Data 
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5.2 2008 Permit Applications 
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5.3 Herbicide Labels 

5.3.1 Renovate OTF Label 
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5.3.2 Aquathol K Label 
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